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SYSTEMIC BLASTOMYCOSIS 


WitH REporT oF A CASE! 


THEODORE S. RAIFORD, M.D. 


From the Departments of Surgery and Surgical Pathology of the Johns Hopkins Hospital and 
University 


Systemic infection by the blastomyces has been adequately studied 
during the past two decades and is no longer a pathologic curiosity. 
Montgomery (5), Stober (9), and others have studied the subject 
comprehensively and have reported series of cases together with excel- 
lent reviews of the literature. A case in which lesions of the skeleton 
were prominent is reported here. 


CASE REPORT 


J. H. H., U. 32667. A. P., a white male, aged 56 years, entered the Johns 
Hopkins Hospital, August 16, 1930, complaining of numerous painful lumps over 
various parts of the body. His family history was essentially negative and there 
was nothing in his personal history of importance save that he was a farmer and 
associated with domestic animals in rural surroundings. In December, 1928, he 
suffered an illness that was diagnosed influenza. It was marked by extreme 
lassitude and weakness and he feels it may have been premonitory of his present 
condition. 

Present illness: The first lesion appeared in August, 1929. The patient noticed 
a small scab on the nose which was painless and resembled a mole. This grew 
rapidly and spread over the bridge of the nose toward the eyes. One week later a 
similar lesion appeared on the left shin. A third lesion appeared at the same time, 
but was slightly different in character. This was a small subcutaneous nodule, 
presenting on the lateral side of the right nipple. This increased in size, became 
tender and fluctuating, and ruptured, discharging a small amount of pus. The 
fourth and fifth lesions were similar to the third and appeared upon the plantar 
surface of the right foot and upon the right hypothenar eminence. In October, 
two months later, the lesions were treated with x-ray, but without response. A 
fungus was suspected and the patient was given potassium iodide by mouth and 
intravenously. The combination of the two treatments cleared up lesions nos. 
1 and 2, and brought about a marked improvement in lesions nos. 3,4 and 5. In 





1 Expense of publication defrayed in part by a grant from the Hartley 
Corporation. 
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May, 1930, the patient complained of a “rheumatic” pain in the right shoulder. 
During this month, he noticed pain also in the left ankle, right foot and left arm 
about the elbow. There was moderate swelling in these locations and partial 
interference with function. A soft painful lump appeared on his forehead in 
June. This grew slowly and was followed by similar lumps on the dorsal aspect 
of the right wrist, the right index finger and the inner dorsum of the right foot. 
These lesions began as tender swellings, which gradually increased in size, became 
fluctuating and ruptured spontaneously, with a tendency toward the formation 
of chronic sinuses. 

Other relevant points in the history were the loss of thirty pounds of weight, 
moderate constipation, nervousness and apprehensiveness. There was a slight 
decrease of visual acuity. Two months before admission, the patient had had a 
sudden hemoptysis, losing about a pint of blood. 


Physical examination 


T. 98.4°; P. 76; R. 20; B. P. 112/68. 

The patient was an elderly white male, somewhat under weight, but in no acute 
distress. The physical examination was essentially negative, with the exception of 
the findings in the chest and the lesions scattered diffusely over the body. 

Chest: On deep respiration there was some restriction of motion in the lower 
part of the right chest. There was dullness to percussion in this area and ausculta- 
tion was impaired. The breath sounds were faint, and vocal and tactile fremitus 
were transmitted poorly. There was no cough or other symptom of acute respira- 
tory disease. A minimal amount of sputum was obtained for examination. 

Lesions: There were numerous lesions over the entire body as follows (described 
in ord + of appearance): 

Nose: A flat scar covering the bridge of the nose. 

Chest: A small puckered scar just to the lateral side of the right nipple. 

Right foot: A puckered scar on the plantar surface from a previously existing 
abscess. 

Right leg: A similar scar on the anterior aspect of the middle portion of the leg. 

Right hand (Fig. 3): A healed lesion on the dorsal surface of the fifth metacarpal. 
There was a broken-down abscess on the inner side of the right index finger, with 
circumscribed induration, discharging a small amount of purulent material. 

Left hand (Fig. 3): A small, hard, subcutaneous nodule on the dorsal aspect, 
between the first and second metacarpals, freely movable and painless, about the 
size of a pea. 

Left wrist: There was a swollen indurated nodule with an encrusted sinus. 

Left arm: There was partial immobility of the elbow, due apparently to swelling 
over the lower third of the humerus. This was fibrous and hard, slightly tender 
and covered an area 10 x 8 cm. It was attached to the postero-lateral aspect of 
the bone. Flexion was possible, but extension was restricted to 100°. 

Left ankle: Diffuse swelling and tenderness over the lower end of the tibia, 
without restriction of motion. 
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Right foot (Fig. 5): A swollen inflamed, indurated area about an open draining 


sinus over the first metatarsal. 
Head (Fig. 1): A soft, fluctuating, painless swelling in the middle of the fore- 
head, beneath which a definite, raised, bony ridge could be felt surrounding a 


crater-like erosion. 


Fic. 1. LATERAL VIEW OF PATIENT’s HEAD 
The lesion of the frontal bone is easily distinguished as a large swelling of the 
soft parts over the middle of the forehead. The scar of the first lesion on the nose 


is also visible. 


Laboratory findings 


Blood: The blood picture was normal except for a moderate secondary anemia 
and a slight leukocytosis. The differential count was normal. Wassermann reac- 
tion: Negative. Blood chemistry: N. P. N., 34 mgm. per cent. Uric acid, 4.4 
mgm. per cent. Sugar, 88 mgm. per cent, 
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Fic. 2. X-RAY OF THE SKULL, ANTERO-POSTERIOR VIEW 
This shows a small area of rarification in the middle of the frontal bone, sur- 
rounded by an area of increased density, illustrating the sharply circumscribed 


area of bone dissolution, surrounded by proliferation of new bone. 
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X-ray report (Fig. 7) 


Chest: The chest plate showed an area of increased density over the lower right 
lobe with an indefinite upper border, which did not resemble a fluid line. There 
were fine, radiating shadows from the hilus of either lung and a few calcified lymph 
nodes. 

Bones: The film of the left wrist showed a peri-articular swelling, without in- 
volvement of the bone. The skuil/ plate (Fig. 2) showed a circular, well defined 
area of erosion, surrounded by an elevated bony ridge. The first phalanx of the 


Fic. 3. PHoroGRapH OF HaNnps 
The draining sinus of the right fore-finger is discernible, surrounded by an 
area of induration and swelling. There is also an area of swelling on the left wrist, 
which has broken down in one place. The latter lesion shows no involvement of 
bone in the x-ray film. Note the atrophy of the muscles of the right hand. 


right index finger (Fig. 4) was involved extensively by an osteolytic process. There 
was marked osteoporosis throughout the whole bone with slight new-bone forma- 
tion and moderate periosteal reaction. The first metatarsal of the right foot (Fig. 
6) was involved by a similar process. There was destruction of a wedge-shaped 
area on the lateral aspect of the lower end of the /eft humerus with a periosteal 
reaction, but no new-bone formation (Fig. 8). The lower end of the /eft tibia (Fig. 
9) contained an area of central bone destruction, which was likewise definitely 


circumscribed. 
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ic. 4. X-Ray OF RiGHt HAND SHOWING EXTREME OSTEOPOROSIS OF THE FIRST 
PHALANX OF THE RIGHT INDEX FINGER 

The entire bone is involved with a multiple shotty dissolution of bone. There is 

a little periosteal reaction, but very little new-bone formation. The ends of the 


bone and the joint surfaces are not affected. 
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Biopsy (Path. No. 47971): Tissue removed from the edge of the sinus on the 
right foot showed blastomycotic-like organisms in frozen section. 

Bacteriology: Smear of pus obtained from head lesion (Fig. 10) showed many 
blastomycetes. Cultures from sinuses of right foot and right finger showed a 
moderate growth of Staphylococcus albus, but no fungus. Blood culture negative. 





Fic. 5. Macroscopic View oF RicHt Foor 


This photograph shows the open sinus over the first metatarsal, which is sur- 
rounded by an area of swelling and brawny induration; behind and below the sinus 


may be seen the scar from one of the early lesions. 


Sputum examination: Negative for blastomycetes. 

Stool: Stool examination negative for blood and parasites. 

Course in hospital: At the time of the patient’s admission, the 
temporarily diagnosed blastomycosis from the appearance of the lesions. 
was confirmed by the x-ray and biopsy, which showed the double contour spores 
Potassium iodide, in 10 per cent solution, was given by mouth 


condition was 
This 


of blastomycosis. 
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Fic. 6. X-RAY OF THE RIGHT Foot 
There is an extensive involvement of the first metatarsal showing a process 
similar to that in the right hand, but not so far advanced. The bone destruction 


seems to be limited to the posterior two-thirds of the bone. The periosteal reaction 


is not marked. 
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n increasing doses. Over a period of a week, the patient showed very little change 
other than a slight afternoon rise in temperature of 99.5° to 100°. He developed 
however, a marked idiosyncrasy to the iodide solution and the dosage could not 


35355 
Sig 31 

















Fic. 7. X-RAY OF CHEST 
[here is a dense shadow in the lower part of the right lung. This does not show 
a definite border as might be expected, if fluid were present. It has more the 
appearance of a thickened pleura. There is an increase of width in the mediastinal 
shadow. There is a slight amount of infiltration at the region of the hilus on either 
side and a few calcified nodes can be seen. 
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be increased beyond 315 grains a day without causing a severe gastro-intestinal 
upset. A saturated solution of potassium iodide was then injected into the sinuses 
of the right finger. At the same time, a 5 per cent solution of gentian violet was 
injected into the sinuses of the right foot. This treatment was continued over a 





Fic. 8. X-RAY OF THE LEFT ELBow 
There is a sharply circumscribed area of bone destruction on the outer side of 
the lower end of the left humerus. The overlying periosteum has been lifted, but 
there is no evidence of new-bone formation. 
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period of two weeks with marked improvement in the local appearance of the 
lesions, but very little improvement in the general condition of the patient. Ethyl 
iodide was then administered by inhalations in an effort to introduce more iodides 





Fic. 9. X-RAY OF LEFT ANKLE 


lhere is a central area of bone destruction in the lower end of the tibia, which is 
similar to that seen in the left elbow. The area is sharply limited and surrounded 
by a heavier shadow of bone proliferation. There is a definite periosteal reaction 
on the inner side of the bone. The joint surface is not affected. 
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into the body. ‘This was given, in dosage of 2 cc. a day by an inhalation method 
which will be described later. Improvement was imperceptible during the follow- 
ing week. Gentian violet was then administered intravenously, starting with a 
dose of 100 mgm. and continuing at three-day intervals in increasing doses, until 
400 mgm. were given at a single injection. The patient had violent reactions, 
marked by cyanosis and respiratory embarrassment, following each injection, but 
during these two weeks, under the combination of the iodides and gentian violet 
improvement was noticeable. The patient felt subjectively better, and gained 
eight pounds. All of the lesions improved to some extent and the swelling over 





Fic. 10. HicH POWER MICROPHOTOGRAPH OF PUS ASPIRATED FROM THE 
HEAD LESION 
Three of the typical double-contour spores can be seen. One of those in the 
lower part of the picture is in the budding stage with rupture of the capsule. Just 
to the right of it may be seen a large phagocyte with ingested cellular debris. 


the lesion on the head practically disappeared. The sinus on the right finger 
closed over, leaving a small, dry scab. 

During the six weeks’ observation, the swelling of the left ankle increased in 
size, became fluctuating, was incised and a small amount of pus evacuated. This 
pus showed many blastomycetes in the form of double-contour spores. Cultures 
taken from the head lesion, cultivated on Sabouraud’s agar, vielded a profuse 
growth of the hyphae and spores after three weeks. 
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After six weeks the patient became dissatisfied and left the hospital against the 
advice of the physician in charge. 

Ultimate results: After returning home he continued to improve for a few weeks. 
The lesions then became much worse and the gravity of his condition increased. 
He consulted Dr. D. C. Smith of the University of Virginia Hospital, who found 
the disease in an advanced stage with new lesions on the right heel, over the entire 
scalp and in the axillary regions. Cachexia progressed rapidly and the patient 
died in February, 1931. Permission for autopsy was not granted. It was there- 
fore impossible to determine the nature of the pulmonary lesion, but it was not 
thought that the patient had pulmonary blastomycosis. 


DISCUSSION 


The case presents certain features of interest. The presence of 
pulmonary involvement by the fungus is questionable. The history 
of an upper respiratory infection followed somewhat later by a pulmo- 
nary hemorrhage, and the x-ray findings together with the fact that 
pulmonary involvement is a not uncommon feature, are strongly 
indicative of a primary lesion in the lungs. No fungi were isolated from 
the sputum, however, and the patient showed no symptoms of an 
active process. Since no autopsy was obtained, it was impossible to 
prove the point in question. 

There was an absence of the general glandular enlargement so 
frequently found in extensive disease. The skin lesions which ap- 
peared first may or may not have been due to blastomycosis; if a part 
of the general infection, they were atypical. The later skin lesions 
with sinus formation were undoubtedly secondary to the bone infec- 
tion. The x-ray appearance of the lesions in the bone illustrate the 
stages of development: first, the early acute stage with periosteal reac- 
tion and local bone absorption, causing abscess formation; second, the 
later stage with extensive, shotty, osteoporosis and destruction of the 
affected member. 

This patient’s reaction to treatment illustrates well the resistance 
of the infection in its advanced stages, to optimal measures. Al- 
though there was considerable improvement in the appearance of the 
lesions and the general condition of the patient, it is extremely doubtful 
if a cure could have ever been obtained, or more than temporary relief 
been expected, even had he prolonged his hospital stay. 
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HISTORICAL 


The fungus, known as Blastomyces, so called in view of its form and 
manner of growth, was first recognized by Gilchrist (3) in 1894 as the 
etiological agent in certain peculiar types of skin lesions. Busse and 
Buschka (1) independently reported a second case in Germany a few 
weeks later. Curtis (2) reported a third case in 1896. The existence 
of the organisms, then being well established, Busse and Buschka 
reported a case in 1896, which they thought due to the same etiological 
agent, but with systemic involvement. They found lesions in the 
ulna, tibia, ribs, lungs, spleen and kidney. So far as is known, this 
is the first reported case of systemic blastomycosis. The first case to 
be reported in this country was that of Walker and Montgomery (10) 
in 1901. Hektoen (4) summarized 13 cases from the literature in 1907, 
finding the lungs, bones and abdominal viscera most frequently in- 
volved. Ryerson (7) recognized the predilection of the organism for 
bone in 1908 and reported 2 cases which involved the spine primarily. 
He remarked upon the similarity of the disease to tuberculosis and the 
difficulty of distinguishing between the two conditions. Montgomery 
and Ormsby (6) brought the total number of reported cases up to 22 
and added 5 cases of their own. The next comprehensive review of 
the subject was made by Stober (9) in 1914. He summarized the 
literature to date and brought the total number up to 36, adding 13 
cases from the Cook County Hospital. Since that date, a few cases 
have appeared in the literature each year. 


OCCURRENCE 


The disease in this country predominates in foreigners and white 
people in unsanitary surroundings. Farmers, laborers, and other 
people whose occupation bring them into contact with live stock, 
rotting vegetation etc., are susceptible to the infection. White males, 
between the ages of 20 to 50 are most frequently infected. Only a 
few cases have been reported in the negro race. The geographical 
distribution shows that the disease is more common in this country in 
and about Chicago than in any other portion of the United States. 
Other cases have been reported in New York, Louisiana and Iowa. 
Recently three cases have been discovered in the mountainous section 
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of Virginia, one of which is the present case. No reason for this 
peculiar distribution has been given. It has been suggested that the 
disease was carried from one location to another, but this has not been 
proven. Infection is known to have occurred in physicians handling 
infected patients, but this is a rare occurrence. 


MODE OF INFECTION 


It was recognized early in the study of systemic blastomycosis that 
the pulmonary system was the most common portal of entry. The 
majority of all cases reported have shown involvement of the lungs, 
bronchi or pleura. The patients frequently have symptoms of pul- 
monary disease before any other manifestation. This is in contra- 
distinction to the cutaneous type of the disease in which the organism 
usually enters the body through a skin lesion which is the initial sign 
of the disease. From the lungs, the infection is thought to be spread 
primarily by the blood stream. Some authors attribute the spread to 
extension through the lymphatic system, but this has not been proved 
beyond doubt. 


PATHOGENICITY 


The organism responsible for the disease belongs to the fungus 
group and, because of its manner of sporulation, has been called 
Blastomyces. Bacteriological studies are abundant, and the literature 
in regard to its cultural and staining characteristics is prodigious. 
Several strains have been demonstrated, but these have not been 
associated with specific clinical types of disease. The cutaneous and 
systemic forms are thought by some to be due to different strains. 
The author does not attempt to enter into a detailed description of the 
organism. For further information the reader is referred to the 
authoritative work of Castellani (12) and Cutler (13). Suffice it to 
say that the common spore appears in the pus from the abscesses and 
in the frozen section of the lesion. In the majority of active pulmo- 
nary cases, the spores can be recognized in the sputum. These may be 
seen in various forms of development and reproduction. They are 
not cultivated readily on ordinary media, but can be grown on Sabou- 
raud’s agar, although the growth is slow and rarely appears in less than 
two or three weeks. Under favorable cultural conditions, the organ- 
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isms form typical hyphae which are similar to those of other moulds. 
The spore is large, about 30 to 40 micra in diameter and has a thick, 
refractile shell which gives the appearance of a double contour. The 
antagonism of gentian violet to their growth im vitro has been described 
by Churchman (11) and others. This has been used as a basis for 
treatment in certain selected cases. 


PATHOLOGY 


The literature of the past few years adequately covers the description 
of the lesions of multiple metastatic infection, and little can be added 
at this point. Montgomery, reviewing 44 cases of the generalized 
infection, records their distribution as follows: 


BERENS alte per Ale eae an ARN EPR ey Ss AI a PE pa Be en NE 42 
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Ne eer er Re ER a 16 
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ae cae Sereda lita cs Sl A direc so Addie od aera a saan a trae a 11 
ee pana ae hue meee aR GRE Nek ae aeeee eee ewe 9 
Reina a int clack ad Seda aeian ma awe aga aaeda he's Apa acs etantaen aera 9 
NS coicig acaba dae Sioa eae wdinawie Uead enak a wwakew heehee 9 
i a raat ati an cad a alla 8 
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NE oo vo rm cine scan ccadeavesestiakoansus sues 2 
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a a a 1 
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The typical manifestation of the pulmonary lesion is a pleuritis 
with or without fluid, but with a definite pleural reaction accompanied 
by marked fibrosis and thickening. Localized bronchopneumonia 
with abscess formation may occur in the lung tissue. Fibrosis of the 
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apices and at the hila has been described. The mediastinal lymph 
nodes are frequently involved. They are first enlarged, later breaking 
down with abscess formation. Multiple abscesses appear in the 
internal organs. These contain small amounts of thick glairy pus, in 
which may be found numbers of organisms. There is invariably a 
dense zone of cellular infiltration about the abscess, similar to that in 
other types of infection. The bone lesions are essentially the same 
with a slightly different manner of development. The organism is 
undoubtedly carried to the bone through the blood stream. The 
focus is established first in the cortex, usually in the sub-periosteal 
region. This is made manifest by a lifting of the periosteum with 
abscess formation. Later the periosteum may break and the abscess 
extend to the overlying soft parts. Involvement of the bone marked 
by necrosis in a sharply circumscribed area is also a typical lesion. As 
the disease advances, extension takes place throughout part or all of 
the infected bone, leaving a riddled, shotty, osteoporotic shell. Ex- 
tension of the abscess to the soft parts usually results in spontaneous 
rupture with persistence of sinuses. The skin is therefore the last to 
be involved. The type is one of a secondary extension and differs 
distinctly from the customary form of cutaneous involvement. The 
lymph nodes are affected in certain cases. This causes a general 
glandular enlargement, followed by necrosis, abscess formation and 
rupture. 

Any of the bones of the body may be affected. The most common 
locations are the small bones of the hands and feet, the spine and the 
lower end of the tibiae. The lesions resemble most closely those of 
tuberculosis and actinomycosis, with which they are frequently 
confused. 


CLINICAL FEATURES 


Systemic blastomycosis is clinically similar to any generalized 
infection, and is characterized by general malaise, loss of weight, a 
moderate secondary anemia, leucocytosis and a chronic, persistent, 
afternoon rise of temperature. Symptoms of upper respiratory in- 
fection, such as laryngitis, bronchitis or even a mild attack of broncho- 
pneumonia frequently introduce the disease. Frank hemoptysis is 
not an uncommon occurrence. A chronic productive cough often 
persists after the acute infection has subsided. Pain develops in the 
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affected parts, coincidently with the formation of abscesses. Pain is 
acute in the case of bony foci and there is exquisite point tenderness, 
similar to that experienced in acute osteomyelitis, without, however, 
abatement following rupture of the abscess. Restriction of motion may 
occur if the lesion is located near a joint. This may be caused, not 
only by actual destruction of joint cartilage, but also by voluntary 
action due to the painful swelling. Spinal involvement resembles 
tuberculosis of the vertebral column with kyphosis and scoliosis, and 
occasional extension down the psoas muscles. 

The x-ray appearance of the bone lesions is characteristic. Two 
types may be recognized, corresponding with the early and late stages 
of the disease. The ‘irst manifestation is periosteal lifting, coincident 
with or followed shortly by a well circumscribed area of bone dissolu- 
tion. There may or may not be evidence of new-bone formation in 
this stage. The later stage shows extensive involvement of the 
cortex of the bone with a multiple, shotty osteoporosis. In some 
instances, there is a slight amount of new-bone formation, producing 
an elevated bony ridge about the rim of the lesion. 


DIAGNOSIS 


Blastomycosis in its various manifestations may simulate an ordi- 
nary pyemia or tuberculosis, especially in the presence of pulmonary 
lesions. Cutaneous ulcers simplify the diagnosis, although the con- 
dition may even then be confused with other fungus infections. The 
bone lesions resemble most closely those of tuberculosis, syphilis, 
and chronic osteomyelitis. The first does not, however, show the 
multiplicity, nor are the lesions so well defined. Syphilis produces 
lesions of a most bizarre nature and must always be thought of. 
Clinical and laboratory data, however, are instrumental in ruling out 
this condition, although even these are not infallible. Chronic osteo- 
myelitis does not show the same degree of osteoporosis; sequestra 
are more abundant and the disease is more extensive and less well 
defined. 


PROGNOSIS 


The prognosis of systemic blastomycotic infection is usually bad. 
A few cured cases have been reported, but these were invariably 
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instances in which the disease was recognized in its early stages. 
Advanced cases sometimes show temporary remissions, but the ulti- 
mate result is almost uniformly fatal. 


TREATMENT 


Prophylaxis plays an important part in the prevention of infection. 
Proper light and ventilation with the removal of rotting vegetable 
matter, such as is frequently found in damp cellars, barns and hovels, 
decreases the virulence of the organism in its intermediate hosts. 

Medical treatment, such as improvement of living conditions, 
regulation of diet and strict hygienic measures, codeine for severe 
cough, local applications of bland ointments, etc., contribute to the 
patient’s comfort, but do nothing to allay the virulence of the disease. 
Specific drugs have been used in many cases with varying results. 
Copper sulphate taken internally was suggested by Bevan and has 
met with some success. Iodides have been popularized for a number 
of years in many clinics and have been beneficial in many cases They 
are administered in the form of potassium iodide, (10 per cent solution) 
internally and are perhaps as efficacious as any other form of treat- 
ment. The patient is started on a dose containing 15 grains, three 
times a day. This is increased gradually at first, then more rapidly, 
until massive doses of 800 to 1000 grains are being given daily. The 
following schedule is suggested, subject to individual variation: 
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Some patients show a marked idiosyncrasy to this drug by mouth 
as was the case in the present instance. In this event, some other 
method of administration must be used. Ethyl iodide, a volatile 
fluid can be administered through the respiratory system in the follow- 
ing manner: The amount of the drug equivalent to 45 grains of potas- 
sium iodide is placed in a flask with suitable inlet and outlet tubes. 
The patient then places the outlet tube in his mouth and draws out 
the vapor, inhaling it exactly as if it were smoke from a cigarette. 
This is continued at intervals until the liquid is completely vaporized. 
The dosage is computed on the basis of the molecular weight, 2 cc. 
of the liquid being approximately equa] to 45 grains of potassium 
iodide. Consequently the initial dose should be 2 cc. with a gradual 
increase until contra-indicated by untoward symptoms. 

Marked improvement has followed the local application of drugs to 
the skin lesions. In this instance, gentian violet was injected into the 
sinus of the right foot, and saturated potassium iodide into the lesion 
of the right finger with perceptible improvement in both lesions. 

Smith (10), reviewing Churchman’s work on the inhibitory effect of 
gentian violet upon the growth of blastomycetes im vitro, suggested 
the intravenous use of the dye for systemic infection. He advocates 
a 1 per cent solution of the pure dye, starting with an amount equiva- 
lent to 100 mgm. injected into the median basilic vein. The dose is 
increased and repeated at three-day intervals until a total of 300 or 
400 mgm. is being given at each injection. This was used in the 
present case and, although it is impossible to evaluate precisely its 
efficacy, it was thought to have accounted in great part for the im- 
provement in the general condition of the patient. In the hands of 
Smith, it has brought about gratifying results. Great care must be 
exercised in the injection of the drug, as a severe cardio-respiratory 
reaction may ensue. Thrombosis of the vein is not uncommon, but 
can be prevented by injecting the solution slowly. 


CONCLUSIONS 


1. A case of systemic blastomycosis with primary involvement of the 
skeletal system is herewith reported. The interesting features of the 
case are the wide-spread involvement of the bones, the absence of 
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typical concomitant lesions, and the response to treatment with 
various drugs. 

2. The literature is briefly reviewed, and although many cases of 
blactomycoses have been reported, none was found bearing a distribu- 
tion similar to that present in this case. Although the bones are fre- 
quently the seat of the lesion, the majority of cases likewise show 
involvement of other organs. 

3. The pathological lesions are similar to those of tuberculosis and 
chronic osteomyelitis of the bone with a marked degree of osteolysis 
and minimal new-bone formation. The three conditions are fre- 


quently confnsed. 

4. The clinical features resemble those of any generalized infection 
and the nature of the disease is proved only by finding the organisms 
in the pus from the sinuses, or in biopsy specimens from the soft tissue. 

5. Prognosis is uniformly poor and advanced cases almost invariably 


terminate fatally. 

6. The treatment consists of proper hygienic measures, supple- 
mented by certain types of drugs, among which potassium iodide, 
ethyl iodide and gentian violet are most efficacious. 
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TICK-BITE FEVER IN CHILDREN 


P. G. SHIPLEY 
From the Department of Pediatrics and the Harriet Lane Home, Johns Hopkins Hospital 


At the present time the typhus-like fevers which are to be met in 
the United States may be classified as follows: 


1. Epidemic (European) typhus fever 
2. Brill’s Disease 
3. Endemic (American) Typhus (Tabardillo) 
4. Tick-bite fever 
A. Rocky Mountain spotted fever 
B. Tick-bite fever of the ccast 


Of these fevers, Epidemic typhus occurs only occasionally and is 
introduced by infected immigrants from the Old World. Birill’s dis- 
ease is probably epidemic typhus modified by conditions which exist 
in the United States, which are capable of changing the clinical aspect 
of the disease. Endemic typhus, which may have originated in the 
United States, or may have been introduced to the States from Mexico 
or Central America, i: a local disease. The tick-bite fevers are 
indigenous and are probably produced by different strains of the same 
organism. This relationship will be discussed in detail in the course 
of this paper. 

For many years there have been sporadic cases of endemic typhus 
fever in the Southern States and undoubtedly a focus of this disease 
exists among animals in cities such as Baltimore. For example, 
during the winter of 1930-31, in the latter city, three employees of a 
pharmacy became ill with typhus and were isolated in Sydenham 
Hospital for Infectious Diseases. Rats were trapped in this pharmacy, 
and typhus fever was induced experimentally in guinea-pigs by inject- 
ing into them emulsions made from the fleas collected from these rats. 

However, for some years certain physicians in Maryland have sus- 
pected that a disease existed in the State which was variously reported 
as typhoid or typhus fever, according to the severity of the attack, 
but which was in reality neither, and differed clinically and epidemi- 
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ologically from both. They pointed out that whereas typhus is a 
disease associated with cold weather, and crowded, unsanitary condi- 
tions of town life, the malady under discussion is a disease of rural 
districts and is seen only in the spring and summer, and disappears 
at the beginning of autumn. This opinion was crystallized and the 
probable nature of the condition was pointed out by Dr. C. H. Halli- 
day of the Maryland State Board of Health, who, as the result of an 
extended acquaintance with epidemic typhus in Poland, and some 
experience with the spotted fever of the Rocky Mountains, was led 
to suspect the relation of the Maryland infection to the latter disease, 
and to indicate the probable vector and mode of transmission. The 
work of Dyer Rumreich, and Badger (1) has vindicated his opinion 
that a tick-borne typhus-like disease closely resembling, if not identical 
with, Rocky Mountain spotted fever exists along the Atlantic seaboard 
at least in Maryland, Virginia and North Carolina. 

In this connection there can be no doubt that much of the typhus 
which was studied by Maxcy (2) in Georgia and the Carolinas, through 
the study of which this author came to the conclusion that some vector 
other than the body louse had to be postulated as active in transmit- 


ting the American variety of the disease, was not typhus fever at all 
but the tick-bite fever of the Atlantic litoral. 


ROCKY MOUNTAIN SPOTTED FEVER 


Space does not allow of a detailed account of the history of Rocky 
Mountain spotted fever in this communication and it may suffice to 
say that while there is some evidence that, before the advent of the 
whites, the Indians avoided the infected valleys and believed them to 
be inhabited by an evil spirit, nothing definite was known of the dis- 
ease till it was described by E. Maxcy in 1899 (4). Two forms exist, 
one severe, with a mortality of 70 to 90 per cent in different epidemics. 
This severe form is most frequent in the Lolo and the Bitter Root 
valleys on the Montana side of the divide. In a mild variety found 
on the Idaho slope the mortality rate does not exceed 5 per cent as a 
general rule. The disease is a typhus-like fever characterized by a 
morbilliform exanthem which appears from the 3rd to the &th day 
of illness, and which, as the malady progresses, becomes purpuric, 
and in the severe form, gangrenous. It is generally believed to be due 
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to infection with a Rickettsia called by Wolbach (5) ““Dermacentro- 
xenus rickettsi’” which is inoculated into man during the process of 
biting, by a tick, variously called Dermancentor venustus or Derma- 
centor andersonii. The malady confers an absolute immunity and no 
second infection of survivors has ever been reported. Immuno- 
logically, the fever differs from both the epidemic European and the 
endemic American varieties of typhus fever. Many animals are 
known to act as reservoirs for the infection; the most important, how- 
ever, are the Columbian ground squirrel in Montana, and the jack 
rabbit in Idaho. 


TICK-BITE FEVER OF THE COAST 


History. Detailed history of the tick-bite fever along the Atlantic 
coast is not available at the present time, but there would seem every 
reason to believe that the disease is indigenous to this area and was 
not imported from the Rocky Mountains. The only conceivable 
method by which this importation could have taken place would 
have been by the introduction of infected ticks, and Dermacentor 
venustus is not found in Maryland. The vector of the coastal malady 
is a different species of tick. The distribution of tick-bite fever is in 
all probability much wider than is suspected even at present. Troup 
and Pijpers (3) have just reported a related or identical malady to be 
widespread in South Africa, and again the tick which is implicated 
in the transmission of the African disease is characteristic of the in- 
fected locality. 

Epidemiology. In the state of Maryland, the incidence of tick-bite 
fever is increasing. It was identified in 1929. In the summer of 1930, 
twenty-nine cases were reported to the State Board of Health; in 1931, 
the reported cases rose to 38, and counties in which no infections 
occurred, in 1930, were involved in 1931. Figures 1 and 2 show the 
distribution of the disease in the counties in the above mentioned two 
years. It will be noticed that for some reason unknown the hill 
counties of Western Maryland are free from the disease and that the 
infection is confined to the bayside counties of the Eastern and 
Western shores. No cases have been reported from Baltimore or 
other cities in which the infected individual has not been exposed in 
the country. The mortality rate in Maryland is nearly 20 per cent. 
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Neither sex, and no age is immune. In general, because their 
activities bring them inte more frequent contact with the vector, young 
males are most likely to acquire the disease. Very small infants may 
have the vector brought to them on the bodies of relatives or pets. 

The Vector. A survey of ticks in Maryland shows that several 
varieties infest the state, but by far the most common is the tick to 
which evidence points as the vector, the ordinary wood, or dog tick— 
Dermacentor variabilis. The comparison between the enormous 
numbers of these creatures which infest the woods and fields of Mary- 





MARYLAND 


Fic. 1. DistRIBUTION OF TICK-BITE FEVER IN THE STATE OF MARYLAND BY 
Counties In 1930 


Cases were reported from those counties which are black 


land and Virginia, and the number of cases of fever, would seem to 
indicate either a low rate of infection among ticks, or that a very mild 
form of the fever exists which is not diagnosed correctly by physicians. 
Ticks hibernate over the winter, from the middle of September to the 
first of March. About the latter date they appear in large numbers in 
the woods, especially at their edges and along paths through the woods 
and fields. Their numbers sensibly diminish in the latter part of 
August. Not only adults but nymphs and larvae as well suck blood. 
Given the opportunity, larvae and nymphs feed on small, and adults 
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on large animals. The former are transient feeders, but the adult, 
especially the female, attach and feed for long periods (5-6 hours). 

Since the virus (sensu lato) of tick-bite fever may be transmitted 
from one generation of ticks to the next it is not necessary to postulate 
an intermediate or definitive reservoir among animals. Nevertheless, 
some animals, squirrels or the like, probably may contract the infec- 
tion. I can only say that one of my own patients acquired his infec- 
tion in a district with a notorious dearth of small animals, with one 
notable exception—the muskrat—and while I have never found ticks 
on a muskrat, I have been driven by this case to wonder if they might 
not, in some cases, serve to propagate the disease—a matter which will 
receive further attention. One of my patients who came from a 
locality infested by infected ticks and had been exposed, although he 
had no memory of being bitten, gave a history of contact with fleas. 
We must not forget in speaking of fleas, that host specificity is not so 
certain as we once supposed it to be; and just as we now know it to be 
possible for the rat flea (see above) and the bedbug to transmit typhus 
fever which was once thought to be transmitted only by the body 
louse, so it may be that, given the proper conditions, the rat flea may 
also be able to carry tick-bite fever. It may be said in passing that 
the virus of tick-bite fever would seem in no way to damage the tick. 

These little brutes merit more attention from the sanitarian than 
they have received hitherto, as they are associated with the passage 
not only of many veterinary diseases such as piroplasmosis of cattle, 
but of several which affect man. East African natives have long 
associated them with fever in themselves, and disease in their cattle; 
and Livingston spoke of the fact that the Portuguese of Angola were 
familiar with a fever which followed the bite of ticks or “tampans,” 
as he called them. 

They are responsible for the carriage of: 


1. African relapsing fever 

2. Tick-bite fever 
a. Rocky Mountain spotted fever 
b. Coastal tick-bite fever 
c. African tick-bite fever 

3. Tick paralysis 

4. Mountain fever 
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THE VIRUS 


Only theories which assign an infectious origin to tick-bite fever 
have today more than historical interest. Originally thought to be 
a piroplasmosis, tick-bite fever is now generally conceded to be the 
result of infection with one of those curious organisms called Ricket- 
tsiae. These latter are small coccoid or bacillus-like bodies of varying 
dimensions which may be intra or extracellular. At times they appear 
to be diplococcal, sometimes they form apparent chains and sometimes 





MARYLAND 


Fic. 2. SHOWING THE SPREAD OF THE INFECTION 


Kent, St. Mary’s and Calvert Counties, uninvolved in 1930, reported tick-bite 
fever in 1931. Note the freedom of the hill counties in Western Maryland, from 
the disease. 


they are seen in a form which resembles superficially the organism of 
plague. In the diplococcal or streptococcal form the individuals of 
the pair, or chain, may seem to be connected by a material which is 
refractory to stains. Some varieties, e.g., those associated with psit- 
tacosis, and those of heart water fever in cattle, have a filterable form, 
but most of those with which we are acquainted at present, like 
Dermacentroxenus of Rocky Mountain spotted fever, have not been 
shown to be filter-passers. They react negatively to Gram’s and 
positively to Ruiz Castaneda’s stain, and are colored reddish purple by 
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long exposure to Giemsa’s mixture in which they stain with difficulty. 
R. orientalis which is the causative agent of Tsutsugamushi (Japanese 
river, or red bug fever) has been grown by Nagayo (6) and his co- 
workers in tissue cultures; and Landsteiner (7) and Pinkerton (8) 
have had the same success in cultivating R. prowazeckii of typhus 
fever. They readily invade or are phagocyted by endothelial and 
mesothelial cells and occasionally by leukocytes. 











TICK-BITE FEVER EXPERIMENTALLY INDUCED IN ANIMALS 






Guinea-pigs and rabbits may be infected easily by inoculation intra- 
peritoneally, subcutaneously, intramuscularly or intratesticularly with 
blood or emulsions of the spleen of animals or blood from human 
beings suffering from the disease. I have been able to maintain two 
strains of the virus of the coastal form of tick-bite fever which are 
indistinguishable clinically and immunologically, one through 17 and 
the other through 21 passages in guinea-pigs. These strains, one of 
which I have called R.H.I. and the other EII were derived from Rock 
Hall on the Eastern Shore and from Elkridge on the Western Shore, 
respectively. The blood of infected guinea-pigs remains infectious 
after the temperature of the animal has fallen to the normal level 
but the virus disappears from the blood after the 16th day of the 
disease. 

As is shown in figure 3 the incubation is short, and usually on the 
second day the temperature begins to ascend, rising day by day toa 
maximum which is attained on the 4th to the 7th day. In severe 
cases the peak of the fever curve may reach 106°F. or over. The 
attainment of the maximum level is followed usually by a pseudocrisis 
in which the temperature falls nearly or quite to the normal line. 
The pseudocritical fall is followed by a secondary rise, nearly to, or 
above the former peak, after which the fever terminates by a rapid 
lysis to nearly, and by a slower lysis, quite to normal. Rarely the 
fever may terminate by crisis. In less severe and overwhelming infec- 
tions, the pyrexia is not so great, and the maximum may not exceed 
104°, but in the majority of the mild as well as the severe cases, a 
tendency to pseudocrisis may be observed (fig. 4). Usually the gen- 
eral health of the animal, appetite, etc., remains almost unaffected 
and only in the severest cases can the animals be seen to be somewhat 
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sluggish and off their feed. In the rare mortal cases the temperature 
usually falls sharply to a subnormal level immediately preceding the 
exitus and the animal dies in collapse or convulsions. At the height 
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Fic. 3. TEMPERATURE CHART OF A GUINEA-PIG WITH A SEVERE REACTION TO 
THE Virus OF TICK-BITE FEVER 


This curve shows the hyperpyrexia which characterizes the severe infections, 
the typical remission of the fever and secondary rise. 


of the febrile period in severe cases the scrotum becomes somewhat 
swollen and slightly red. Occasionally the animals show a mild red- 
dening and oedema of the prepuce. Guinea-pigs which have recovered 
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from tick-bite fever are protected against Rocky Mountain spotted 
fever and vice versa. In other words the viruses of the two diseases 
are identical immunologically. Nevertheless, certain facts have led 
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Fic. 4. TEMPERATURE CHART OF A GUINEA-PIG WITH A MILDER REACTION 


Although febrile reaction of this animai was not as marked as that shown in 


figure 3, the same features which characterized the latter curve are easily 
discernible. 


me to believe that the two viruses are either different strains of the 
same organism or are related to each other as the virus of small-pox 
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is related to that of vaccinia. For instance, the virus of Rocky Moun- 
tain spotted fever produces gangrenous lesions in the scrota of guinea- 
pigs infected with the disease. Often gangrenous areas make their 
appearance on the soles of the feet. I have never seen gangrenous 
lesions from the virus of coastal tick-bite fever unless the virus was 
introduced directly into the testicle and lesions of the feet have 
occurred only once in over 200 animals. Rabbits infected with Rocky 
Mountain spotted fever develop gangrene of the ears. This is not 
caused by the coastal strain. A mild colitis develops in about 50 
per cent of these guinea-pigs so that sometimes a trace of blood may be 
seen on their stools or on the rectal thermometer. It will be noted 
that the lesions of the scrota of guinea-pigs resemble more closely 
those produced by the virus of endemic typhus fever than they do those 
produced by Rocky Mountain spotted fever. The general symptoms 
of the Coastal tick-bite fever in the guinea-pigs differ from those of 
Tabardillo, however, in that the length of the incubation period and 
the duration of the total period of illness are much shorter in the former 
than in the latter. Tick-bite fever, of course, does not confer immu- 
nity against endemic typhus on the guinea-pig. 

Rickettsiae are difficult to find in these animals and a prolonged 
search through several films is often necessary to discover them in 
smears made from the tunica vaginalis testis. Animals infected 
through the peritoneal cavity have them—often in large numbers—in 
the mesothelial clasmatocytes along the vessels of the omentum, and 
a few may be found in the vascular endothelial cells. 

The best method of demonstrating the rickettsiae of this disease is 
by examining films made from the mesothelial cells of Descemet’s 
membrane during the course of the specific kerato-uveitis which results 
from injecting virus containing material into the anterior chamber 
of the eye. The specific lesions develop the day following injection 
and reach a maximum severity on the 3rd day, after which they 


gradually clear. 


PATHOLOGY 


Since none of the patients admitted to the Johns Hopkins Hospital 
with this disease have died, I have not seen a post-mortem section on a 
human being, so that my knowledge of the pathology of the disease is 
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derived entirely from autopsies done on dead animals. The only 
gross changes observable in these are enlargement (congestive) of the 
spleen and great swelling of the lymph glands into which there is often 
a considerable amount of haemorrhage. 


SYMPTOMATOLOGY 


There are six case histories of children ill with this disease in the 
files of the Harriet Lane Home of the Johns Hopkins Hospital. Of 
these three were males and three females. The ages of the patients 
range from three to eleven years. There was a direct history of being 
bitten by ticks in two instances, but all six had been exposed in infested 
areas. Of the two patients who were bitten, one was bitten on the 
occiput, and the offending tick was removed from the external auditory 
meatus of the other. The incubation period is short. In three pa- 
tients it could not be determined; in one it was four days. The boy 
from whose ear the tick was removed complained of the symptoms of 
general infection on the same day that he noted the presence of the 
invader in his ear. This boy, however, came from a heavily infested 
area and there are two possibilities of error in dating the infection. 
One, that the tick may have bitten him elsewhere before it was noticed 
in the ear canal, and secondly, that the latter may not have been the 
offending tick. The patient with the longest incubation period had 
removed from the infested neighborhood to town, nine days before 
he gave up and went to bed with a swollen cervical gland, headache 
and vomiting. He had however, been noticed to be somewhat apa- 
thetic, and to have been pale and drawn when he returned from the 
country, where he complained of headache and vomiting before leav- 
ing. He was very severely ill and is the only child who may be said 
to have had prodromal symptoms. 

Some of the patients with tick-bite fever have apparently infected 
themselves by crushing between their fingers ticks which they have 
picked off their dogs. While one thinks at once of minute abrasions 
and scratches as the portal of entry in these individuals, it is probably 
not necessary to postulate their existence, since the virus of the Rocky 
Mountain spotted fever has been shown to pass through intact 
epithelium. 

The usual incubation period of Rocky Mountain spotted fever is 
from 2-5 days. 
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The onset in all cases was with fever, drowsiness, and in two cases 
out of six, with severe frontal headache. One complained of backache 
and one of pain in the joints. Gastro-intestinal symptoms apart from 
constipation are conspicuous by their absence. Two children vomited. 

One may, if one pleases, distinguish two types of the disease (1) 
a mild and (2) a severe form, but all grades of severity between the two 
extremes occur. The severe form reproduces almost exactly the 
picture of epidemic European typhus which it resembles more closely 
than it does the American form of typhus fever. The patients, at 
first apathetic and complaining of severe headache, become more and 
more drowsy, and, as the fastigium is reached, become stuporous, and 
if they can be roused at all respond very slowly and are evidently 
disoriented. They are apparently in no fear, but in intervals of their 
stupor call continually for attention. Nocturnal delirium is mani- 
fested by babbling, unaccompanied by much motor activity. They 
are covered with the eruption of the disease. The fever is continuous, 
showing only slight morning remissions until it terminates by a fairly 
rapid lysis and recovery ensues. 

In the mild cases the patients are apathetic only for a day or two. 
Their temperature maintains a level of about 38°-39°C. for 8 to 10 
days and then subsides. The mildest cases may show only a few 
scattered spots resembling rose spots which may or may not become 
purpuric. It may be justifiable to suppose that just as Rocky Moun- 
tain spotted fever has been described sine eruptione, so the Coastal 
variety of the disease may exist without an exanthem. Apart from 
the rash, physical examination reveals no more than a slight glandular 
enlargement and enlargement of the spleen. The latter organ is 
usually palpable just below the costal margin and is firm to the touch. 
Not infrequently the site of inoculation is marked by a small ulcer 
which bleeds easily on examination and there may be marked enlarge- 
ment of the regional lymph nodes which receive the drainage of the 
ulcer. Ulceration is most likely to follow the bite of the adult female 
tick, because the long duration of the attachment of the adult female 
to her victim and the depth of the wound allow greater opportunity 
for infection than is afforded by the transient suction and the relatively 
slight trauma following attachment of the immature insects and 
adult males. 
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Eruption. The eruption is at first rose-coloured and macular and 
appears from the third to the fifth day. It appears at first on the 
extremities, involves the palms and soles and spreads centripetally 
until the entire body is involved (figs. 5, 6). It is thickest set on the 
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Fie. 5 





Fic. 6 


Fics. 5 AND 6. SHOWING THE DISTRIBUTION OF THE RASH OF A MODERATELY 
SEVERE ATTACK OF TICK-BITE FEVER ON THE 10TH DAY OF THE DISEASE 
The eruption was haemorrhagic when the photograph was taken. The mot- 

tling of the face was due to freckles, not to the exanthem of the disease. 


extensor surfaces and on areas like the buttocks and shoulders which 
are subject to pressure. The rash is lightest on the abdomen which 
may be almost entirely spared. The face is not involved, save that, 
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in severe cases, a few spots may be seen over the ramus of the mandible 
just forward of the angle. The face in severe infections has the swollen 
bleary-eyed appearance which is seen in patients with typhus fever. 
As the disease progresses, the individual elements of the rash tend to 
coalesce and the eruption becomes haemorrhagic. It persists for 
some time after defervescence and can be brought out, if fading, or 
made to reappear for a few days after its disappearance by the applica- 
tion of a tourniquet to an extremity. There follows a fine scaly 
desquamation during which the skin of the soles may peel in sheets. 
There is an equivalent enanthem on the buccal mucous membranes 
and throat. The individual components of the enanthem are larger 
than those of the rash. They show the same tendency to coalescence 
and haemorrhage. Before haemorrhage has taken place the enanthem 
is of a dusky purplish colour and the edges of the macules have an 
irregular outline. A second element of the eruption is a subcuticular 
mottling which results in part from dilatation of the subpapillary 
plexus of blood vessels, and in part from the presence of papules in 
the dermis which do not reach the surface of the skin. 

Fever (Fig. 7). About the 7th to the 10th day of the disease many of 
the severe cases show a remission for 24—36 hours, following which the 
temperature reascends to terminate by rapid lysis. A bad prognosis 
would, I suppose, as in adults, go hand in hand with continually 
mounting fever. We have had no deaths. 

Joinis. Two of our patients have complained of transient pains 
in joints and muscle masses. 

Circulation. The pulse is rapid and about proportional to the fever. 
There may be, in severe cases, some irritation of the myocardium 
with a prolonged R-R interval. As in typhus, the heart requires 
careful watching. 

Respiratory. Bronchitis is common. 

G. T. The function of the gastro-intestinal tract shows little dis- 
turbance apart from anorexia and a tendency to constipation. Only 
one of our 6 children vomited even once and there was no tendency 
to diarrhoea. 

Urine, Laboratory. Of our patients 50 per cent showed, at one time 


or another, a trace of albumin in the urine. 
Blood. ‘The examination of the blood does not help in the diagnosis. 
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The number of white blood cells may vary from day to day in the same 
patient and we have counts from 3,600 to 18,000 cells. The differ- 
ential count is also not very helpful, since the blood may have either 
lymphocytes or polymorphonuclear cells in relatively increased num- 
bers. Cultures made from the blood are uniformly sterile, and I 
have not been able to find parasites of any sort in blood films. Chil- 
dren, though later shown to be non-syphilitic, may give a positive 
reaction to the Wassermann test. Three of our patients did this. 

Spinal Fluid. The spinal fluid was studied only once in one of our 
patients. This fluid showed an increased globulin and 16 cells per 
cu.mm. The colloidal gold curve was 5444332110. 

Felix Weil Reaction. The blood of all of our patients agglutinated 
B. proteus X 19 in significant dilutions (1-80 and over) and two of 
them agglutinated strain X 2 in higher dilution than X 19. Strain 
X 2 was not available for examination of the others. 

Widal Reaction. The Widal reaction is consistently negative in 
all patients. 

Prophylaxis. Very little can be done at the moment in the way 
of solving the difficulties which the cleaning out of an enormous tick 
population presents. The best that can be done is to persuade people 
who are likely to form contacts with infected ticks to allow themselves 
to be vaccinated with the vaccine prepared from ground up ticks by 
the U. S. Public Health Service Laboratory in Montana. This vac- 
cine may be obtained directly from the laboratory without cost. 
Two doses of 2 cc. each are given subcutaneously with a 5-day interval 
between doses. There is no reaction. This vaccine protects against 
the fever entirely in localities in which the disease is mild and di- 
minishes the severity of the attack in those in which the severe form 
prevails. The vaccine is effective for one year. 

Treatnent. No specific treatment is now known. Arsphenamine 
and all the other remedies which have from time to time been advo- 
cated have failed and the only therapy available is the non-specific 
treatment usually given to febrile patients who may be delirious and 
whose skin is in an extremely vulnerable condition. 

Prognosis. The prognosis is good quoad vitam among children, but 
as age increases it becomes progressively more unfavorable. In this 
the condition resembles typhus and yellow fever in endemic and epi- 
demic areas. 
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Sequelae. No sequelae have occurred in my small series of cases 
and no complications. 

Diagnosis. Saving a history of exposure to ticks in an infected area, 
the diagnosis of this fever cannot be established before the appearance 
of the exanthem. Although the eruption is morbilliform when it 
first makes it appearance, there is no serious danger of mistaking it 
for measles, and although it becomes haemorrhagic, there is little 
chance of mistaking the eruption for that of one of the non-specific 
purpuras. The chief difficulties are encountered in making a diagnosis 
between mild cases of tick-bite fever and typhoid and between severe 
attacks of tick fever and typhus. Children with slight infections with 
general glandular enlargement, palpable spleens and an eruption repre- 
sented by a few scattered macules may duplicate the clinical picture 
presented by a child with typhoid fever. Negative cultures and the 
negative Widal will, however, serve to separate the two diseases. Dif- 
ferentiation between typhus and severe tick-bite fever can be accom- 
plished clinically if the following facts are borne in mind. Although a 
direct history of a tick-bite may not be obtainable, a history of expo- 
sure in infected areas is of almost equal significance. Correlated with 
the exposure are the epidemiological differences between the two fevers. 
Typhus occurs usually in winter and is an urban disease. A typhus- 
like illness occurring in the country in summer is, in all probability, 
the tick-borne disease. While the fully developed eruptions of the 
two fevers cannot be distinguished, the march of the rash of typhus 
is centrifugal. It first appears in the axillae and on the chest and 
spreads to the extremities. The rash of tick fever begins low on the 
extremities and only later involves the trunk. 

The Weil Felix reaction is the only one of all laboratory tests which 
may aid in the differential diagnosis between the two fevers. Both 
produce agglutinins for B. proteus X 2 and X 15 and other strains, but 
the agglutinins produced by tick-bits fever are more heterologous 
than those of true typhus. 

An absolute diagnosis between typhus and tick fever may be made 
if guinea-pigs that have recovered from experimental infection with 
one or the other are available. An animal which has recovered from 
tick-bite fever cannot be reinfected with the blood of a patient suffering 
from this disease (Fig. 8) but it is unprotected against the virus in the 
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Fic. 8. SHOWING THE FAILURE OF A FEBRILE RESPONSE ON THE PART OF AN 
IMMUNE GUINEA-PIG TO INOCULATION WITH VIRUS-BEARING BLOOD 


The animal in question had recovered from an attack of fever induced by the 
Elkridge virus, (known virus of tick fever). The boy from whom the blood was 
taken gave no history of tick-bite and it was necessary in his case to make a diagno- 
sis between epidemic typhus and the tick-borne disease. Since there is no cross 
immunity between the two conditions, the failure of the guinea-pig to react to 
the second inoculation demonstrated the identity of the two viruses immuno- 
logically and confirmed the diagnosis of tick fever which had been made on 
the patient. 
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blood of a patient with typhus, and will respond to inoculation of such 
a blood with a febrile reaction. Per contra a guinea-pig recovered 
from a previous attack of typhus will, if the patient under considera- 
tion has tick-bite fever, contract the disease if inoculated with his blood. 
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OCCULT SYPHILIS 
A NEGLECTED Factor In DIAGNOSIS AND TREATMENT! 


UDO J. WILE, M.D. 
Professor in Dermatology and Syphilology, University of Michigan Medical School, Ann 
Arbor, Michigan 


(Studies and Contributions from Department of Dermatology and Syphilology, University of 
Michigan Medical School, Service of Dr. Udo J. Wile) 


In no other field of human pathology have the frontiers of our know- 
ledge advanced with greater celerity than has occurred during the last 
two decades in the better understanding of the natural history of 
syphilis. The belated discovery of the infecting organism, the intro- 
duction of a unique biologic test in diagnosis, and finally, the applica- 
tion of synthetic chemistry to treatment have each in turn stimulated 
interest and study until today our knowledge of syphilis pathology and 


diagnosis is comprehensive and almost complete. 

When we come to treatment, however, it must be admitted that, in 
spite of the important advances above mentioned, the therapeutic 
aspects of the disease have not kept pace with the diagnostic and patho- 
logic frontiers. Treatment is still in a most fluid state and we are far 
from the last word as to how best to combat the marked pathologic 
changes so evident to naked eye, test-tube, and microscope. 

There are many factors which enter into what I believe must be the 
inevitable fluid status of syphilis treatment. For reasons which I 
will enter into later, the control of syphilis lies not in treatment, 
although this must be made more adequate, but in prevention, educa- 
tive measures, and possibly ultimately through immunization. 

The treatment of syphilis is beset by difficulties and multitudinous 
problems not paralleled by any other human disease entity. In 
course, pathology, and from the economic standpoint, syphilis will 
stand comparison with no other disease save tuberculosis. Both are 
chronic infectious granulomas, prone to recur, clinically curable, 


1 Read before the Johns Hopkins Medical Society, January 11, 1932. 
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pathologically arrested, ubiquitous in distribution of invasion, and 
equally tissue destructive. 

How vastly different, however, are these two in their therapeutic 
aspects. For tuberculosis in whatever system or organ it takes place, 
irrespective of age and sex, certain fundamental principles can be laid 
down which are universally accepted. If surgical, the operative indi- 
cations are clearcut. If medical, rest, dietary regime, sunlight and air 
are conditions which have shown themselves the essential factors 
which make for improvement or arrest rather than chemical or biologic 
germ sterilization. 

For tuberculosis treatment, therefore, irrespective of the factors of 
age, race, sex, type of lesion present, fairly definite criteria for the 
achievement of clinical cure and pathological arrest are established and 
accepted. Standardization of treatment has therefore been the 
greatest factor in its control. 

As it has been applied to syphilis, standardization has failed and will 
continue to fail except in so far as the broadest principles governing 
treatment are concerned. There is no disease in which it is more im- 
portant to treat not the condition itself but the infected individual, 
and what might be an adequate treatment for one, may, in the light of 
certain contributory factors, be inadequate or even pernicious treat- 
ment in another. In the treatment of the syphilitic, the only constant 
factor is proper discrimination in the choice and combination of drugs, 
which are themselves not yet firmly established in our therapeutic 
armamentarium. 

The intelligent approach to the therapy of the syphilized individual 
must take into account his or her age, the duration of the infection, 
the type of syphilis present, the system most seriously involved, the 
presence of concurrent disease, the social status of the patient and the 
background of previous treatment. To these, each of fundamental 
importance, I shall add later the subject of my thesis, namely, the 
occult or sub-clinical manifestations of the disease, which I believe to 
be a neglected factor of major consideration. 

The syphilis of the newborn, with a high infant mortality, adds a 
real burden to the more normal risks of life and constitutes a major 
pediatric problem. We must, moreover, immediately distinguish in 
this age group two fundamentally different types of cases, on the one 
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hand those of prenatal developmental infection, on the other the 
acquired syphilis of the newborn, the infant or young child. Not only 
do these cases differ clinically, but their prognosis and their réle in _he 
spread of the infection is vastly different. Their treatment likewise 
differs in accordance with the type of disease present and the biologic 
differences between intra-uterine and postnatal infection. 

At the other extreme of life is the senescent individual either with 
fresh infection or with a latent syphilis of many years’ standing. For 
obvious reasons arising not only because of the failure to tolerate 
energetic treatment with serious tissue damage, but because the senile 
individual is a different social problem with regard to dissemination, 
treatment must be expectant in many cases and in others if asympto- 
matic, and in the syphilis of long standing may even in some instances 
be withheld. 

The duration of the infection becomes at once an obvious factor in 
the determination of the type, kind and duration of treatment when 
one considers the general tendency of the disease to attenuate, the 
question of the fastigium of recurrence, the visceral damage incurred, 
the status of the individual with regard to marriage, as a past dis- 
seminator of his infection, or as a possible future source of infection to 
others. In this group one encounters the perplexing Wassermann- 
fast case so frequently asymptomatic, and individual cases each to be 
carefully analyzed as reflecting not only the individual’s life expectancy 
but the relation of his infection to family and society. 

The type of syphilis present and the system involved become self- 
evident factors of importance when one considers how much specialized 
treatment is necessary in the management of cardiovascular syphilis, of 
syphilis of the hepatic system, the syphilis in which through obstruc- 
tion the problem of surgery enters, syphilis of bone, and lastly syphilis 
of the nervous system, each one of which involves factors of special 
treatment and in some instances highly differentiated therapeutic pro- 
cedures designed because of some special action upon the type of the 
tissue involved. 

The presence of concurrent disease is a factor too often overlooked 
by the average clinician and the failure of its recognition often spells 
disaster for the patient. The not infrequent association of syphilis 
and tuberculosis, if the latter is open, constitutes a delicate therapeutic 
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problem as does also syphilis when occurring in diabetes, in hyperten- 
sion, in organic heart disease, and in other conditions in which one is 
dealing with an individual already damaged in the sites of syphilitic 
predilection by other morbid processes. I shall consider this question 
in greater detail in discussing syphilis as an occult factor in other dis- 
ease processes. 

The social status of the individual becomes a problem of far-reach- 
ing importance in determining the type of treatment and its duration. 
Time permits me to talk only briefly on this most important point. 
Here must be considered the individual’s moral responsibility, his 
intellectual background as one who will accept lightly or with con- 
science the seriousness of his ailment. The irresponsible disseminator 
is, however, not only to be found among the conscienceless but is also 
encountered in the babe, the child, and in the large mass of floating 
ignorant individuals on whom the infection makes an impression only 
so long as it can be seen and felt. Control of the disease during the 
fastigium of infectiousness would be immeasurably easier if it were 
fortunately incapacitating and painful during this period, instead of 
insidiously painless and consistent with life’s ordinary activities. 

The background of previous treatment is a factor closely related with 
those already mentioned but presenting especial interest in the evalua- 
tion of tolerance to future therapeutic effort. It also brings to the 
front the question of over-treatment and it also bears directly on the 
possibility of eliciting so-called serologic cure and the question of what 
constitutes adequate protection against recurrence. 

To these various factors, each in itself constituting major considera- 
tions affecting prognosis and treatment and interlocking each with the 
other, must be added the factor of occult syphilis. Perhaps I can best 
define this factor as that form of infection, the lesion of which does not 
reach the clinical horizon. It may possibly be as well spoken of as the 
sub-clinical manifestations of the disease. By this it must not be 
assumed that the sub-clinical manifestations are in any way less 
serious than those which present themselves as clinical entities. On 
the contrary, in many cases the sub-clinical manifestations may con- 
stitute the major portion of the morbid processes and may be the 
outstanding factors in the prognosis of the given case. Their recogni- 
tion is essential to its proper management. 
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So far as I know, although some attention to this phase of the disease 
has been given by competent syphilologists, little or nothing has been 
written concerning it. 

I should like to discuss this phase of syphilitic disease as it is found, 
first, in an extraordinary unexplainable way as an interesting phenom- 
enon in syphilis in women; second, as a factor when syphilis is found 
in the incidence of systemic disease of other nature; and lastly, the 
occult or sub-clinical syphilitic lesions in patients presenting late 
syphilitic sequelae. 

A considerable literature exists regarding the differences between 
the sexes in the pathology, clinical course, and prognosis of syphilitic 
infection. The infrequency of cardiovascular syphilis in women, their 
apparent greater immunity to certain forms of neurosyphilis, especially 
the parenchymatous forms, and in general the milder course of the dis- 
ease in the female have long been recognized as clinical observations. 

Not only are the late manifestations in women more rare than those 
that occur in men, but even the earlier ones are often of an occult 
nature. The recognizable chancre itself is a far less frequent phenom- 
enon in women than men as a clinical entity, and this of course must be 
due not to its absence but to its more evanescent character, and to a 
certain extent to the anatomical structures involved. 

Of great interest in connection with the occult nature of syphilis in 
women is the large group of cases in which no manifestations of the 
disease have been recognized and in which clinical examinations fail to 
reveal preéxistent or existent causes for a positive biologic reaction. 
Such are the cases of syphilis occurring in many women in whom the 
infection existed in the husband in a latent or partially treated case of 
some duration before marriage. It is the present custom to regard all 
such cases as potentially dangerous and requiring as energetic treat- 
ment as if the infection were seen as a fresh case from the outset. 
Such a procedure is probably wise, but it cannot be gainsaid that the 
majority of these patients if untreated could go through many years of 
apparently normal existence carrying no sign of the disease other than 
that which occurs in the blood. In this group of course I am referring 
only to those which are completely asymptomatic regarding all systems. 
The clinical facts relating to a greater immunity toward syphilitic dis- 
ease in women are borne out in a parallel way in autopsy studies. 
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While a slightly larger percentage of late syphilitic disease is seen at 
post-mortem in the liver and in the adrenals in women than in men, 
these are not associated with a corresponding increase in clinical inci- 
dence occurring during life. On the other hand, both clinically and 
pathologically, latent syphilitic women seem extraordinarly free from 
the many elective signs of syphilitic disease in the heart and blood 
vessels, as well as those previously mentioned in the parenchyma of the 
cord and brain, as these occurin men. Hard physical labor and strain 
and stress of life do not altogether adequately explain this difference. 

Of particular interest in this connection is the extraordinary differ- 
ence in the selectivity of the spirochaete for the male gonad with the 
almost absolute immunity of invasion in the female. Testicular 
syphilides, not only in the form of gummas, but of interstitial fibrosis, 
are among the most common findings in the late pathology of the 
disease. Their parallels in women in the form of ovarian lesions are 
never seen clinically, and are pathologic findings of the greatest rarity. 

In recent years interesting studies have tended to show that an even 
greater degree of immunity occurs during the pregnant state than in 
the non-pregnant. It would seem therefore that sex itself contributes 
in some way toward greater susceptibility to syphilitic injury in men 
and to a lessened one in women. 

Turning now to occult syphilis as a factor in systemic disease, we 
approach a series of conditions which have become evident to us only 
since the introduction of the biologic tests into diagnosis. Generally 
speaking, the incidence of an old syphilis in association with systemic 
disease immediately becomes an interesting question in the evaluation 
of the syphilis as being casual or causal. Considering the well-known 
mimicry of syphilis, the diagnostic problem is often a very nice one. 
This is particularly true in cases of syphilis with hepatic disease, 
gastric disease, cases of splenic anemia, and in cases of hyperthyroidism 
and aortic regurgitation. With regard to renal disease, my own experi- 
ence has convinced me that very few cases of nephritis can be shown to 
be related to co-existing syphilis, that syphilis and hypertension when 
related are more apt to be casual than causal, and this is also true of 
diabetes. 

Occult syphilis has been shown to be a factor of considerable impor- 
tance in the development of carcinoma where this occurs in squamous 
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epithelium, but is apparently unrelated where malignant neoplasms 
develop from columnar epithelium. Studies from my own clinic have 
shown cancer developing upon old syphilitic accidents and syphilitic 
residue such as keratoses and leukoplakia, with greater frequence than 
occur in a non-syphilitic group. “his is particularly true of the cancer 
of the tongue and oral mucosae, the cervix, and the vulva. 

While in no way directly related, carcinoma and syphilis occasionally 
play a dual réle in the liver and present a complicated diagnostic pic- 
ture. I have seen four cases in which in a syphilitic cirrhotic liver an 
enormous rapid increase in size, with nodulation and rapidly increasing 
icterus, led to the suspicion of cancer and the abandonment of the 
earlier diagnosis. Three of these at the post-mortem showed both 
syphilis and cancer. The latter was primary as a small shoe-button- 
sized lesion in the caecum in two cases, in the sigmoid in the third, 
not demonstrable by x-ray. The fourth patient died, without autopsy, 
but the case was so identical with the other three that we placed it 
tentatively in the same group. 

Reference has been made before to the frequent association of tuber- 
culosis and syphilis. In the majority of cases the latent tuberculous 
case presents no serious difficulty when managed as a fresh syphilitic 
infection. I have, however, seen a few cases in which an apparent 
latent tuberculosis seemed lighted up under an energetic syphilitic 
regime. A fresh syphilitic infection, however, in a seriously ill open 
case presents a therapeutic problem of the greatest delicacy. Refer- 
ence must also be made to the clinical pathology of late pulmonary 
syphilis. According to our present criteria, a definite diagnosis of 
pulmonary syphilis can seldom be made during life except presump- 
tively. In ro other organ is mimicry so perfectly encountered. Not 
only can the entire pulmonary picture of tuberculosis be so closely 
simulated by syphilitic disease that a clinical diagnosis is impossible, 
but syphilis may present itself with the signs and symptoms of unre- 
solved pneumonia, pulmonary abscess, and neoplasm. Occasionally 
brilliant results substantiate a presumptive diagnosis of syphilis under 
these conditions, following the institution of antisyphilitic regime, 
where the syphilis is suspected of being causal rather than a co-existent 
condition. 

During the past twenty years in the wide goitre belt of the middle 
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west, I have seen a number of cases of hyperthyroidism in association 
with syphilitic disease. For the most part these have meant merely 
the co-existence of two common diseases. We have, however, occa- 
sionally seen cases of pure syphilitic thyroiditis in the form of gumma 
in which in some instances tumor has been present alone, in others 
symptoms of hypothyroidism, and in a still smaller number symptoms 
of hyperthyroidism have occurred. Quite different, however, have 
been an interesting small number of cases, in which coincidently with 
the onset of an early syphilis, preéruptive or during the eruptive period, 
patients have shown the abrupt onset of hyperthyroidism. Some of 
these have been so gravely ill that operative measures were considered. 

Without exception these cases have cleared up under antisyphilitic 
regime so promptly that we believe them to be definitely either the 
result of active syphilis of the thyroid (syphilitic thyroiditis), or as it 
seemed to us more likely, cases of acute hyperthyroidism occurring 
with syphilis as the insult precipitating in a potential hyperthyroid 
case the typical syndrome. 

The intelligent treatment of syphilitic disease occurring either 
actively or latently in patients suffering with co-existent disease of 
other nature is not only an indication, but it may frequently be an 
important factor in the recovery from the associated condition when 
this is a prognostic possibility. Conversely, neglect of the occult 
syphilis which is co-existent with systemic disease of other nature 
may be an important factor in the failure of patients to respond when 
this might have been prevented. 

When we approach sub-clinical syphilitic manifestations in their 
relation to late clinical syphilitic accidents, we bear directly upon the 
question of the success and failure of the treatment of the late lesions. 

The marked tendency of late syphilitic accidents to manifest them- 
selves as local dysfunctions in certain systems has led to a dissemina- 
tion of effort in treatment dependent upon the particular system in- 
volved. The patient with tabes or paresis or other forms of neuro- 
syphilis is seen and treated by the neurologist, the late eye syphilides 
by the ophthalmologist, the cardiologist claims for his own the cardio- 
vascular cases, the internist sees the visceropathies, and the syphilis of 
bone is an orthopedic problem. For each, the case is apt to become a 
problem involving the individual system alone, when in fact in no 
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instance is it more important to view the patient from the standpoint 
of all systems. Every patient with late sequelae presents a complex 
picture with clinical lesions as the striking feature, and sub-clinical or 
occult lesions in remote portions of the body as associated factors 
greatly influencing prognosis and treatment. 

A few weeks of mixed treatment will perhaps suffice to improve or to 
relieve an external rectus palsy, or to resolve a gummous periostitis of 
the tibia. Iodide and rubs in moderation over a few weeks will fre- 
quently bring about extraordinary improvement in the sequelae follow- 
ing a mild cerebral thrombosis. They have little effect, however, upon 
the systemic infection which must be considered in each case as not 
only involving the local system by predilection, but which must be 
accepted as invading every structure of the body. It is far from my 
thought to emphasize that patients with clinical late syphilis should 
all be vigorously prosecuted with everything at our hands to influence 
the remote syphilides as well as those which present themselves in 
particular systems. Such treatment, if universally applied, would I 
am sure be occasionally provocative of great harm by damaging essen- 
tial organs already injured and distorted. Emphasis, however, must 
be placed upon the fact that the neurosyphilitic is a patient with con- 
stitutional disease. For the moment the predominant symptoms 
present themselves as those of the nervous system. The patient with 
eye syphilis has visual or ocular dysfunction. The co-existent occult 
syphilis in his heart and liver may be much more serious and a greater 
threat toward his life and existence than the clinical manifestations of 
his disease. 

The patient with a cardiac syphilis is in the most precarious of all 
conditions. If he has suffered repeated attacks of failure, his imme- 
diate problem is a mechanical one and the treatment of his remote 
syphilis, if too energetic, may lead to his more rapid dissolution. The 
same thing is true of certain types of hepatic syphilis such as the pure 
interstitial types of syphilitic cirrhosis. Energetic treatment in 
hepatic syphilis in which gummas are present or in which these are 
associated with diffuse syphilitic hepatitis is frequently followed by 
brilliant recovery. In the syphilitic iver with extensive cirrhosis, how- 
ever, in which treatment is too energetic, there frequently follows 
what many years ago I termed, “the therapeutic paradox.” The 
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patient improves with regard to his syphilis and becomes worse or dies 
of cirrhosis. The reason for this is not difficult to understand. The 
hepatic syphilis is but a single phase of the widespread constitutional 
disease, one phase of an extensive visceral syphilis. The improvement 
in general health, in the associated anemia, in the general vascular tone 
may be expected and usually follows energetic treatment. What hap- 
pens, however, to the liver? The gummous masses in the combined 
form disappear rapidly and are replaced by scar tissue. The associated 
multitudinous microscopic syphilomas are likewise rapidly dispersed. 
In both instances the replacing scar tissue produces a more advanced 
degree of cirrhosis than was caused by the gradual progress of the dis- 
ease process. At the end-stage, therefore, one has to do more with the 
mechanical factors of scar tissue than with the disease itself. What 
happens in the liver can be seen with equal frequency in the over- 
treated syphilized heart. I have repeatedly seen decompensation and 
failure occur following initial general betterment when treatment had 
been radically severe, where the indications called fpr more conserva- 
tive measures. 

The successful treatment of late syphilitic accidents calls for not 
only the accurate diagnosis and judicious management in the system 
bearing the immediate brunt, but a careful evaluation of the contribu- 
tory factors which are the result of remote syphilis on other organs and 
tissues of the body. In many instances these may be demonstrable, 
by searching clinical examination, presenting themselves as asympto- 
matic lesions. Their complete absence, however, even after careful 
search, can in no way be accepted as evidence of their pathologic non- 
existence. 

Occult syphilis occurring either as an interesting selective sex phenom- 
enon, or as an accompaniment of systemic disease of other nature, or 
lastly, as a sub-clinical factor in patent systemic syphilitic disease, is 
always an important factor to be considered in diagnostic and prog- 
nostic appraisal. Together with age, system involved, duration of the 
disease, background of previous treatment, social status, and other 
factors, it constitutes an unchangeable obstacle to uniformity of treat- 
ment, and makes for syphilis a disease not only impossible but unde- 
sirable of therapeutic standardization. 
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Epidemic Encephalitis. Second Report by the Matheson Commission. Pp. 
155. $1.50. (Columbia University Press, 1932.) 

In 1929 the Matheson Commission published their first report on encephalitis 
in a small volume which is a model for the presentation of such a mass of material 
in limited compass. This second volume follows the same commendable succinct- 
ness of statement. The work under Dr. Josephine B. Neal, as Executive Secretary, 
includes a consideration of the etiology, epidemiology and treatment, together 
with an 85-page bibliography containing some nine hundred references covering 
the contributions for 1928-29-30, which gives some idea of the interest in this 
formidable disease. 

In reviewing the work done on the etiology, considerable space is given to the 
relation of the herpes virus to the disease. This virus may produce in cebus 
olivaceus monkeys an acutely fatal encephalitis closely resembling in time, symp- 
toms and pathology the acute, herpetic disease of rabbits and may—in more 
resistant individual monkeys—lead to a more prolonged malady which, while 
unquestionably produced with herpes virus, simulates with considerable accuracy 
the human diseases of acute encephalitis, in symptoms, in course and in patho- 
logical changes. 

Again it is necessary to conclude that the question of the etiology of epidemic 
encephalitis is still unanswered. 

Post-vaccinal encephalitis is discussed and some fifty of the various therapeutic 
measures used in treatment are detailed, to be finally dismissed with the terse 
comment: ‘‘The evidence is inconclusive.” 

Such reports as this are invaluable and would seem to offer a practical solution 
in surmounting the difficulty presented by the ever-growing literature. It should 
be followed by other commissions and institutes and, by some reasonable pre- 
arrangement, volumes on all the more important diseases could be issued every 
few years, thus bringing the newer ideas and contributions to the reader in a form 


commensurate with his time and energies. 
J. R. 


Nurses Medical Lexicon. By Tuomas LaTHRop STEDMAN. 629 pp. $2.00. 
(William Wood & Co., 1931.) 
A valuable addition to any library for nurses. The brief appendix is particu- 
larly helpful. 
E. C. A. 


A Handbook for Senior Nurses and Midwives. By J. K. Watson, M.D. 2nd 
edition. $4.00. 676 pp. (Oxford University Press, London, 1931.) 
A manual particularly adapted to the training of midwives in England. 
E. C. A, 
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The Causation of Chronic Gastro-duodenal Ulcers. A New Theory. By J. JACQUES 
Sprra. With an Introduction by Sir Humphry Rolleston. Pp. 75. (Hum- 
phrey Milford, Oxford University Press, 1931.) 

And now to fat is assigned the causal réle of peptic ulcer! The author reviews 
the theories concerning its etiology and suggests a new one, most of the evidence 
for which seems to be of the arm-chair variety. Briefly, the argument runs (1) 
the ingestion of fat causes regurgitation of bile and intestinal juices into the stom- 
ach; (2) the bile-salts, when mixed with the acid gastric juice, are irritating to the 
gastric and upper duodenal mucosa and produce a pyloritis and duodenitis; (3) 
after this irritation has been present for a period of time, ulceration develops. 
From the vast and varied literature on this subject the author has obtained sup- 
port for portions of his thesis; these have been combined and arranged to bolster 
the new theory. He reports no experimental work which he, himself, has done. 
The chief experimental evidence quoted is that of G. M. Smith who, in various ways, 
has applied bile and one-half per cent hydrochloric acid solution to the gastro- 
duodenal mucosa of cats and dogs. Smith noted hyperemia, small hemorrhages, 
and small ulcers in his animals, but none of them were studied for more than 
twenty-four hours. No adequate explanation of the absence of gastric ulceration 
in patients who have undergone cholecystogastrostomy, is given. Were the au- 
thor’s theory correct, one would expect to find gastric ulceration in a high per- 
centage of these cases. No mention is made of the experiments of Mann and 
Williamson, of Morton, and of Ivy. These workers have shunted the duodenal 
fluids by surgical procedures to varioug parts of the small intestine and to the 
stomach. Their results concerning the’ ulcer-producing property of bile in the 
stomach are not in accord with the author’s theory. 

The writer claims clinical successes with treatment said to be based on this 
etiologic concept of peptic ulcer. The reports include cases of no one but the 
author, and no opinions of other clinicians are given. In the treatment of his 
ulcer patients the author has eliminated the dietary fats, but he has administered, 
also, small doses of alkalies. He has given a diet which is non-irritating, which 
has been emptied rapidly from the stomach, which has excited a minimum of 
secretion, and which has combined well with hydrochloric acid. With such a 
regimen, the clinical successes reported cannot be said to demonstrate the cor- 
rectness of the author’s theory. 

The etiologic relationship of fat to peptic ulcer is not satisfactorily proved by 


this work. 
Jk 











The Vitamins. By H.C. SHermMan. [Mitchell Professor of Chemistry, Columbia 
Univ.] and S. L. Smirx [Senior Chemist, U. S. Dept. of Agriculture]. 575 

Pp. $6.00. (Chemical Catalog Co.,N.Y. 1931.) 
The book contains 7 chapters. Chapter 1 is a general introduction to the 
vitamin theory. The remaining chapters deal with vitamins B, G, C, A, D and 
E, respectively. The author devotes 336 pages to a discussion of experimental 
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work and other observations relating to the vitamins. The bibliography covers 
184 pages and constitutes a nearly complete directory to the literature. There is 
both an author and a subject index. 

This book is decidedly the best treatise yet written on the subject of the vita- 
mins. It deals with experimental studies on the effects oi deficiency of each, of 
their distribution in foods, on the physiological requirements, methods of quantita- 
tive determinations, physical and chemical properties, etc. The book is to be 


highly recommended. 
E. V. McC. 


A System of Bacteriology in Relation to Medicine. Vols. 6, 8 and 9. Prepared 
under the auspices of the Medical Research Council. (His Majesty's Station- 
ery Office, London.) 

With the publication of these three volumes the System is complete, and as the 
writer has previously reviewed all but these three volumes, our attention may be 
limited to these alone. 

Volume 6 is devoted to bacteria in relation to disease and to the problems of 
immunity. The chapters on active immunization to bacterial and virus infections 
are followed by immunization with toxin and a general discussion of the properties 
of antigens and antibodies. A considerable portion of the volume is devoted to the 
various serological reactions, and the final chapters cover anaphylaxis and the 
bearing of colloidal chemistry upon some immunity reactions. 

Volume 8 opens with a quite inadequate discussion of the fungi pathogenic to 
man, although in justice to the authors of these chapters it must be admitted that 
the space in the volume allocated to mycology is much too limited to allow com- 
plete covering of the field even in summary. The spirochaetes next come in for 
consideration in a very satisfactory manner with special emphasis on syphilis, 
the leptospiroses and yaws. The normal bacterial flora of man is then considered 
in relation to the various anatomical divisions of the body. 

The final volume of the System—volume 9—is largely devoted to technical 
procedures, such as methods for the microscopic demonstration of bacteria, 
preparations of culture media, cultivation of bacteria under special conditions and 
the technique of serological investigations. Chapters on the design of a bacterio- 
logical laboratory and the breeding, maintenance and handling of laboratory 
animals are also included. 

To one trained in America this will be the least attractive of all the volumes, 
as the methods described are for the most part not those employed in laboratories 


in this country. 
S. R. D. 


Symptoms of visceral disease. A Study of the Vegetative Nervous System In Its 
Relationship to Clinical Medicine. By F. M. Potrencer, M.D. _Illust. 
4th Ed. 426 Pg. $7.50. (C. V. Mosby Co., St. Louis.) 
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The author discusses the newer physiologic principles involved in the study of 
visceral neurology, and endeavors to correlate them in such a manner as to make 
them readily applicable to clinical problems. The constitutional background and 
its fundamental importance are stressed; also the fact that abnormal physiologic 
action can result as much from psychical as from physical stimuli. The correlat- 
ing and integrating action of the vegetative nerves is emphasized. 

A new chapter on Pharmacologic and Clinical Tests for Sympathicotonia and 
Parasympathicotonia has been added, and the author has presented in detail a 
section on the lungs, dealing with a classification of reflexes according to the 
afferent and efferent components which are responsible for each. 

He very rightly directs attention to the phases through which medicine has 
passed, and to the attitude of the clinician and the laboratory worker toward the 
respective merits of their lines of endeavor; and offers the eminently sound advice 
that the clinician familiarize himself with laboratory methods and the proper inter- 
pretation of the findings, while also cultivating the same accuracy of observatic 2 
in the study of his patient that the laboratory worker has developed in the study 
of his subject. 

The frequent inaccuracy of clinical observation is arraigned by Dr. Pottenger; 
he ascribes it to lack of knowledge, or to careless and insufficient observation, and 
stresses the important fact that a disproportionate amount of dependence is too 
often placed upon laboratory findings, while clinical observation is underrated and 
even belittled. 

The anatomy and physiology of the vegetative nervous system are very clearly 
and comprehensively presented, as well as the pharmacologic differentiation 
between neurons of the thoracico-lumbar and the cranio-sacral outflow. Subse- 
quent chapters deal with sympathetic and parasympathetic syndromes, and symp- 
toms of visceral diseases as they affect the various organs. Particular attention 
is given to the bronchi and lungs. 

Of particular value and decided advantage is the excellent bibliography ap- 
pended to each chapter, and the illustrations are not only satisfactorily full, but 
splendidly executed. 

The author’s presentation is clear, comprehensive and easily understood, and 


the book can be recommended without hesitancy to both practitioner and student. 
E. H. G. 


Manual for the Jewish Diabetic. By Wrtt1am S. CoLiens, B.S., M.D., Assist- 
ant Chief, Diabetic Clinic, United Israel Zion Hospital, etc., etc. IV. 138 
Pg. (Bloch Publishing Co.,N.Y. 1931.) 

As the title states, this small book is designed for the use of Jews suffering with 
Diabetes. One might ask, why another? This one, however, differs from the 
others in that Dr. Collens has incorporated a chapter entitled, ‘“Typical Jewish 
Dietary.” In this he gives the composition of many dishes dear to a large group 
of Jewish patients. These dishes are analysed as to their component foods, with 
the weight of each and the caloric value. 
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The book is put out in a very pleasant and handy form. The text is easily 
readable and understandable for the layman. The chapters are concise. There 
are the usual lists of sample menus and tables of food values. 

In brief, the little book fulfills the end for which it was designed. 


E. J. L. 








